Introduction
Peripheral arterial occlusive disease (PAOD) causes symptoms of intermittent claudication or rest pain in 1.5% of men under the age of 50 and 5% of men over 50,1 though other studies have shown that perhaps only one third of people with PAOD are symptomatic,2 and that intermittent claudication progresses to rest pain or gangrene in only 15-20% of patients' (though other authors have put this figure as high as 50%3). This is more likely to occur in the presence of risk factors of smoking, diabetes, hypertension, hyperlipidaemia and distal arterial disease. Five thousand new patients a year are referred to limb-fitting centres in the UK after amputation for vascular disease,4 although this probably represents only half of all amputees. The Second European Consensus Document on Chronic Critical Leg Ischaemia gives an estimated amputation rate of 140/million/year for the UK,5 though suggesting that only 25% of patients with PAOD undergo amputation.
Traditionally, staging of critical leg ischaemia was by the Fontaine classification,6 though the Second European Consensus Document suggests that this should be altered to define chronic critical leg ischaemia as either persistently recurring ischaemic rest pain requiring regular adequate analgesia for more than 2 weeks, with an ankle systolic pressure < 50 mmHg and/or a toe systolic pressure of < 30 mmHg; or ulceration or gangrene of the foot or toes with an ankle systolic pressure of < 50 mmHg or a toe systolic pressure of < 30 mmHg.5 The toe systolic pressure must be used in diabetes, where calcified arterial walls can give misleadingly high readings at the ankle.
Acute ischaemia
Acute ischaemia of the extremity may be due to arterial occlusion from spontaneous thrombosis, embolus, arterial bypass graft thrombosis, trauma forms of administration such as pulsed spray catheters, which could reduce the time to lysis, have also increased the usefulness of thrombolysis. Thrombolysis has also been used as an adjunct to surgical embolectomy with promising results,20-23 though this requires further trials. There is still no consensus as to which patients are best suited to thrombolysis nor an optimum drug or method of administration. However, there seems no doubt that thrombolysis will be increasingly used in the management of acute peripheral limb ischaemia.
Chronic ischaemia
Patients with rest pain and/or gangrenous changes need urgent referral for investigation. However, the same is not true of intermittent claudication, where patients should probably not be referred until 6 months after the onset of symptoms, unless progressive, as most claudicants develop sufficient collateral supply to render them asymptomatic. Once referred, a full history and clinical examination should be undertaken, and routine investigations performed including a full blood count with white cell and platelet count, urea, creatinine and electrolytes, and blood sugar. An electrocardiogram should also be performed. Plasma lipids and plasma viscosity may also be required. For diabetic patients, glycosylated haemoglobin, urine analysis and assessment of peripheral neuropathy are also necessary. Ankle-brachial indexes should also be carried out, though the toe pressure should be used in diabetics. If a vascular laboratory is available, segmental arterial pressures and waveform analysis are very useful prior to arteriography and, if the ankle-brachial index is normal, the patient should be walked on a treadmill until he develops pain, and the Doppler pressures repeated. Arteriography is then required, with intra-arterial digital subtraction arteriography the investigation ofchoice. This should show the vessels down to the foot and ideally include the contralateral leg.
General management
Patients without rest pain or gangrenous changes should be encouraged to undertake gentle exercise,24 and, if appropriate, told to stop smoking.
Long-term anti-platelet agents such as aspirin should be given as there is a 25% reduction in the risk of myocardial infarction, stroke and pulmonary embolism.25 If confined to bed, low-dose heparin should be given to reduce the incidence of deep vein thrombosis and the leg left dependent, though care must be taken to prevent oedema of the lower limb. Diseases such as untreated hypertension or diabetes must be adequately controlled.
Treatment with beta-blockers should be avoided as they may cause peripheral vasoconstriction. However, in critical limb ischaemia, control of hypertension should be delayed ifpossible because of the reduction in perfusion to the limb and consideration should be given to stopping or reducing anti-hypertensive medication in well-controlled hypertensives for a short period, with a view to increasing systemic arterial pressure and hence blood flow to the limb, as this may improve healing of ischaemic ulcers. 26 Prior to consideration of surgery, patients should also be investigated for evidence of any coronary or carotid disease which may require management, though, unless symptomatic, management of the ischaemic limb will usually take precedence.
Specific treatment
Angiography should be performed on all patients thought suitable for surgical or radiological intervention. This enables accurate localization of the site ofstenosis or occlusion, and allows appropriate management decisions. In general, patients with chronic limb ischaemia rarely have one localized lesion, and in cases of multiple lesions, proximal blocks should be treated before distal unless it is thought that angioplasty of a single distal block would allow healing of an ischaemic ulcer prior to bypass surgery. It has been proposed that reconstruction should be attempted if there is a greater than 25% chance of saving a limb for the patient for at least 1 year5 and, as the mortality from amputation is between 12 and 20%,2728 and survival rates of 50-60% at 3 years,29'30 reconstruction should be tried in almost all cases.
Surgical management
This has been the mainstay of management of the chronic ischaemic limb and is still widely used, especially for aorto-iliac disease, where very high long-term patency rates are reported. In a patient unfit for major surgery with an aortic occlusion or in cases of failure of a previous aorta to lower limb reconstruction, extra-anatomic bypass may be considered. Axillary artery to one or both femoral arteries bypasses have been used, though thoracic aorta to femoral artery bypass is a simple technique which gives good haemodynamic results and better late results than axillo-femoral or bifemoral bypass.3' Iliac lesions alone are now probably best managed with percutaneous transluminal angioplasty (PTA) of the lesion followed by the insertion of a stent, as this procedure has no increase in complication rate over Ischaemia states that synthetic grafts should be used in preference to vein, which should be reserved for coronary artery grafting or later distal bypass grafting.5 However, below the knee, femoropopliteal or distal grafts do very poorly using synthetic material and vein should be used, either reversed or in situ. 33 The latter method has gained in popularity, although there is currently no evidence that the results achieved are superior. 34 Graft failure can be early (less than 30 days) or late. The former is usually due to an incorrect choice of operation (for example, a distal bypass graft with untreated inflow obstruction) or technical failure at operation. This should be avoided by on-table arteriography at completion. Late failure is usually due to thrombosis, intimal hyperplasia or progression of disease. Graft surveillance should be performed to prevent failure, especially due to stenosis of a vein graft which is amenable to treatment by PTA, and Duplex imaging at 1, 3, 6 and 12 months, and then annually has been recommended.5 When occlusion has occurred, arteriography should be performed, following which the graft should be reopened by thrombolysis or surgery, and the cause of the occlusion treated if possible.
Radiological management
Transluminal balloon dilatation of stenoses in vessels is very successful, with good long-term patency rates in larger vessels. 35 The results of recanalizing occlusions have been much less impressive, and those longer than 3 cm are likely to reocclude.36 It has also been found that percutaneous dilatation of elastic vascular stenoses is ineffective, especially at the anastomosis between synthetic graft and native vessel. However, for relatively localized stenoses, PTA is the treatment of choice, and can give good results down to37 and below38 the femoral-popliteal segment. Newer recanalization techniques are currently being evaluated such as the use oflaser or atherectomy catheters (e.g. the Tracwright (Kensey), the Simpson AtheroCath, and the transluminal extraction catheter), though these have not gained widespread use, at least in the UK. PTA can also be carried out at the same time as surgery, for example, to treat an iliac stenosis to restore inflow prior to a femoropopliteal bypass graft. There has also been much work on the use of thrombolytic therapy together with balloon angioplasty, especially in late graft thrombosis, where thrombolysis offers the advantage of lysing both graft and distal thrombus, revealing any underlying distal obstruction which may then be amenable to treatment. Thrombolysis is also often technically easier and more successful than surgical re-exploration of grafts, with better results achieved in saphenous vein than synthetic grafts.3940 Enclosed thrombolysis following balloon angioplasty has also been suggested4' as a means of removing fibrin from the newly dilated segment, improving patency rates.
Chemical sympathectomy has been used in an attempt to improve skin blood flow; however, there is no evidence that it improves outcome, and should not be used.
Pharmacological treatment
The traditional conservative management of chronic limb ischaemia in hospital was the use of dextran 40 or 70 to reduce plasma viscosity, given as an infusion for 48 h. Naftidrofuryl oxalate (Praxilene) increases intracellular ATP and decreases lactic acid levels in ischaemia, and is usually given as 200 mg twice daily as an infusion over a minimum of 90 minutes for 7 to 10 days. It can be administered in low molecular weight dextran. Intravenous heparin can also be given, with the advantage of also decreasing the risk of venous and arterial thromboses. These can be administered to a patient with rest pain or ischaemic changes on admission to hospital while full investigation is performed. There has been much recent interest in the use of prostanoids PGI2 or PGEI or the stable prostacyclin analogue iloprost, usually given intravenously or intra-arterially for 3-4 days. However, the apparent success of earlier trials has not in general been proved in double-blind randomized studies. Longer-term use (3-4 weeks) of iloprost reduces analgesia requirements and improves ulcer healing,42'43 and increases the chance of survival with a viable limb at 6 months.4445 It would, therefore, seem appropriate to use this in all patients thought unsuitable for any form of revascularization procedure. Various oral medications are licensed for use in chronic limb ischaemia including naftidrofuryl (Praxilene), oxpentifylline (Trental) and inositol nicotinate (Hexopal), though evidence for their effectiveness is limited, and they should not be used instead of revascularization.
Summary
Medical therapy of PAOD is only indicated in patients unsuitable for vascular reconstruction or angioplasty. The approach includes early detection of subjects at risk, avoidance of known risk factors, and appropriate management of diseases such as diabetes and hypertension. Vasodilators are of little use orally, though some drugs may have a part to play for short-term management and iloprost should be considered for patients unsuitable for revascularization. The ankle systolic or toe pressure should be used as a measure of disease and, if reduced, arteriography should be performed. This should not be limited to those thought fit for major surgery, as angioplasty or thrombolytic therapy may be appropriate, and aortoiliac disease may be treated by extra-anatomic bypass if not suitable for major surgery. Arterial reconstruction is associated with a reduction in both mortality and amputation, and should be attempted if a greater than 25% chance of limb salvage could be expected.
